Interactions of nonprostanoid trimetoquinol analogs with thromboxane A2/prostaglandin H2 receptors in human platelets, rat vascular endothelial cells and rat vascular smooth muscle cells.
Trimetoquinol (TMQ), a nonprostanoid compound, inhibits thromboxane A2 agonist-induced responses in platelets and vascular smooth muscle. Sixteen TMQ analogs were used to examine the stereochemical requirements of the interaction with thromboxane A2/prostaglandin H2 (TP) receptor sites in human platelets (HP), and cultured rat vascular endothelial (RVEC) and smooth muscle (RVSMC) cells. [3H]SQ 29548 was used as the ligand for TP receptors. The receptor binding affinities of these TMQ analogs for TP receptors in HP, RVEC and RVSMC were highly correlated with each other, and to their reported inhibitory potency values against U46619-induced HP aggregation and serotonin secretion, and contraction of rat aorta. TP receptor binding affinities of TMQ and 8-fluoro TMQ isomers were highly stereoselective (R-isomer > S-isomer), and only the 8-fluoro TMQ isomers gave qualitatively different functional responses in rat aorta. The affinity of TMQ for TP receptors was increased by addition of iodine and fluorine atoms at the 5- and 8-positions of the catechol ring or by replacement of the methoxy groups with iodine atoms on the 1-benzyl ring system. The results indicate that: 1) the stereochemical requirements of TMQ analogs for interaction with TP receptors in these cell systems are the same; 2) although TMQ analogs act as TP receptor antagonists, differences in functional responses by 8-fluoro TMQ isomers in platelets and aorta are not explained by their relative binding affinities to TP receptors; and 3) asymmetric halogenated TMQ analogs should be useful as affinity probes for further characterization of TP receptors.